Man has always lived in close relationships with animals. In many situations these have been sought by man, and he is largely the beneficiary. Since his emergence as a dominant species, man has been a ruthless predator. He has domesticated and thus shared his environment with a number of mammalian species in order to exploit them for food, to perform a work function or to provide sport or companionship. In other situations, the association is not of man's choosing. Many species of animal, notably perhaps those of the phylum Arthropoda, still play a significant role in the dissemination of disease or directly threaten man's health and wellbeing in other ways.
One aspect of the impact of this exposure to animals, whether from associations man seeks or from those he cannot avoid, formed the subject matter of this session's Presidential Address to the Section of Comparative Medicine. Bronchial asthma is a term which covers a broad clinical spectrum from acute, reversible bronchoconstriction to persistent bronchial hyperreactivity and chronic impairment to airflow. Taken as a clinical entity, it may affect some two million people in the United Kingdom and account for a significant mortality. There is evidence that animals contribute as causative agents in the aetiology of asthma, in particular to those events which initiate acute bronchospasm and wheezing. A high proportion of asthmatic children, and a significant though smaller number of asthmatic adults, show evidence of IgE-mediated hypersensitivity to common inhalent allergens, of which the most.important derive from animals (Hendrick et al. 1975) .
It has been known for many years that domestic house dust contains allergens responsible for allergic reactions and capable of triggering asthmatic episodes in allergicindividuals. A (Chapman & Platt-Mills 1980, Tovey et al. -198i) . House dust, however, is of heterogeneous composition and contains various other animalderived allergensfor example, haemolymph proteins derived from the faeces of the cockroach which have also been implicated in respiratory allergy in children (Mendoza & Synder 1970) , as too have allergens originating from mammalian species kept as pets in the home, in particular the dog and cat.
The major allergen responsible for cat-induced asthma is a protein secreted primarily in saliva (Ohman et al. 1974) . It seems probable that man is exposed to this material either indirectly due to its presence in house dust in the aeroenvironment or directly as a result of handling a cat contaminated with dried salivary proteins. Several distinct allergens derived from the dog have been partially characterized and shown to be responsible for hypersensitivity to this species (Brandt & Yman 1980) . At present it seems that clinical observations on the breed specificity of some of the asthmatic responses to dogs may be explained more readily in quantitative terms than on the basis of putative, unique, breed-specific allergens (Blands et al. 1977) .
It is not only in the home that man faces this allergenic onslaught. The role of animals in occupational asthma is well recognized. Veterinary surgeons, stockmen and others whose occupation or leisure pursuits require close association with animals may experience allergic reactions including asthma to allergens derived from them, as demonstrated for example from the horse (L0wenstein et al. 1976), the cow (Prahl 1981 ) and the pig (Harries & Cromwell 1982) .
Recent research interest has focused on the role of experimental animals used in the laboratory in the induction of asthma. The major allergens derived from rodents have been characterized in urine from these species (Newman-Taylor et al. 1977 , Schumacher 1980 , and these allergens, together with others derived from epithelial sources, all contribute to a prevalence of asthma of some 3-14% amongst laboratory and associated workers (Dewdney 1981) .
Non-mammalian species. are also of significance with respect to the generation of allergens to which workers may be exposed in an occupational setting. The locust is a useful species for certain biological and pharmacological studies. Laboratory exposure has led to a high prevalence (26%) of allergic disorders, including frank asthma (Burge et al. 1980 ). Sericulture provides opportunities for exposure of workers to a number of different allergens -moth scales, urine of larvae, chrysalid powder and even sericin, the material which covers the two fibrin threads spun by the silkworm. (Kobayaski 1980) . Asthma is a significant occupational problem in these workers. Reports from Japan indicate that the use of off-shore raft systems in oyster farming has favoured a Protochordate, the sea-squirt, with consequent increase in the prevalence of asthma in workers employed in oyster-shucking, a procedure which exposes them to allergenic materials excreted by the sea-squirt on drying (Jyo et al. 1980) .
A different type of exposure is exemplified by the chironomid midge, Cladotanytarsus lewisi. An increased prevalence of asthma and associated allergic problems has been noted in populations living close to the Nile as a consequence of changes in the hydrology of this river resulting in an increase in food supplies for the midge. Epidemiological, immunological, entomological and clinical data all tend to support the view that not only acute bronchospasm but also bronchial asthma is associated with allergenic haemoglobin derivatives from C. kewisi (Cranston et al. 1984 ).
There is thus a substantial body of clinical and immunological evidence implicating animal allergens in initiating the acute bronchospasm and wheezing characteristic of extrinsic asthma by pathways involving the release of mediators from mast cells carrying specific IgE antibodies.
However, the role of these allergens, or indeed of other inhalant allergens, in late or nocturnal asthma and in bronchial hyperreactivity is not at all clear. The latter is 'characteristic of the asthmatic patient, whether allergic or nonallergic, and in clinical terms is often more significant than the acute events. It is important now both from a clinical and mechanistic viewpoint to try to establish in that sub-set of asthma sufferers who develop symptoms clearly related to allergen exposure, the'precise relationships between exposure, acute and late events and hyperreactivity.
Various strategies are adopted in the management of animal-induced asthma. In spite of the undoubted value of pharmacological control and, in some cases, of immunotherapy (Aas 1971 , Taylor et al. 1978 , Wahn & Siraganian 1980 , Warner et al. 1978 , avoidance of animals and their derived allergens is a logical and seemingly attractive option, but there are significant difficulties.
In the home, although advice is given on ways of reducing the numbers of D. pteronissinus and of house dust, the effectiveness of these procedure_s has not been fully established (Burr et al. 1980 ). The advice offered by most physicians confronted by an asthmatic child showing hypersensitivity to cat or dog allergensto get rid of the animalimposes for the family a number of problems which are hard to resolve. Pet animals are often seen as integral and much loved members of the family and the consequences of removing them from the home can be considerable; a sense of loss and bereavement, sibling resentment and even exacerbation of asthmatic symptoms in the patient have been recorded (Baker 1979).
It is therefore important that this situation is handled with understanding by the physician and by the veterinary surgeon who may be called upon to destroy a young, fit animal and to reassure and comfort the owner. Perhaps the most important concern should be to establish that the animal is indeed responsible for the asthma syndrome and that avoidance will result in real clinical benefit, before these steps are taken.
In a work environment the problems are no less. A professional biologist who has devoted many years to gaining specialized qualifications will only with the greatest reluctance be prepared to alter his career direction. Studies are being carried out to determine whether animal-derived allergens can be significantly reduced in the laboratory and animal house by reasonably practical means (Davies et al. 1983 , Edwards et al. 1983 ). The cost-benefit equation is not easily formulated. We do not know the threshold level of allergen exposure for sensitization or for provoking reactions, and therefore we cannot be sure of the clinical benefit which might be gained. We can evaluate the cost side of the equation more accurately and if radical changes to animal house design or work areas are required, the financial implications will be substantial. It is likely that personal protection systems and the use of work stations and safety cabinets will be more cost effective, and research is in progress to explore possibilities. A number of pr.ospective studies on laboratory animal allergy now in progress should provide a great deal more information about certain basic features of occupational asthma induced by exposure to -animals. What, for example, is the sequence of development of IgE antibody, IgG antibody and clinical symptoms and does the atopic individual respond differently from the non-atopic? Are there pre-employment criteria which could be applied to ensure that those most at risk are advised against a particular job, and could this principle be applied even earlier at the stage of careers advice in schools so that young people do not commit time and money in training for a career for which they may be medically unsuited?
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These questions should be answered by current research, and thus our perception of the overall problem 'of the role of animals in the aetiology of asthma and what we can do to reduce the problem is likely to change rapidly over the next few years. Janet M Dewdney President Section of Comparative Medicine
